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#2 002 — 203334 

I • 

mm^] mmm 

•SffffHW^t^'vy h;5:r>*f&gB/\°U7^^ tr^y h &^t?7^-^ {C^UfTiE^S^II^g-r 
-S E C C iai?& 

BiflH^ ^ U r 1/ ® t«flB5t;Riaii«&lC J: S tiffB^a If ^y h ® %;S^«^:5t0itflH E 

c c m^omm^^ ^y^^fw^ic x^mmm »; triEmm^mm-^mKm^ Lt^^n 
im^^ 4 ] fffta E c c mi^tt. trfts'^^g if ^y b {c^^s b r=.mw^ v^-i 
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• * • 

[0 0 0 1] 

Z.(n>m^\%. ^mmiM^mz^^). n\^<\%. ^ytTlEn-F (Error Corr 
ecting Code;ECC) [lIS&?:Mx.'£>^##:SBiS^tttc5Bt-So 
[0 0 0 2] 

i|£#^|H'l!t^S®'f^^t?& SDR AM (Dynamic Random Access Memory) l±, A 

^-fej^^tc— SPCDi^^y hic^y (l^^y hx^-) ©Ig^^^j^lt e>^l^v^(Z)T♦, 
^-gjzl IC ^3 J-tSM^tt 5: I^-t^-BrS feeble, ^o^lf^y h ^^ffi UTlTiE-r 
|g ^^fe-fr-S J: e> b E C C ©SI 5:^1^ D R AM:^?ii«$ n<5 ICSo T -5 
o ECCiai?&li, M^®y\^ K (Hamming code) $:MV^T=S^ 
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■ * • 

[0 0 0 3] 

mi^r mi^ $ -& S i e> izm^ b ^ S D R a M (synchronous DRAM) H^jj^ < b T 

$tlTv^s^^5f5<5[)DRAM^citi^b•c, mi^mm^mmz.\^±^'^^ tti^'^m 

[0 0 0 4] 

y Uyi/^^^Zlttl (Pause Refresh Tail) -r^t>-^)t?- X U >' U ^ 

[0 0 0 5] 

, ±i^(D}t&99. 9%$:a^^>€>^V^:9•^-efeS>^-•7;l/ (Normal) 

XU l/^y i/rL^^) i:(5[)2oCDiEM:$>^T'*$tlS= -g-bT. SDRAlVn?« 
, ;j<-Xy >'lx'^y2/^^*J:^±lcU^U'^yi/^M^5:«M«3'fCbT, "f-^UW 

-^=0. 0 l%(3[)^>^5fAl^^y h) S:^^S<^«ir (ITiE) "^S r 
tlTV^S„ ■e©J:e>lC, T^-^#i#«SSS::^i[iSJC<S?l^-rSz:i:lCj:y, SDRA 

[0 0 0 6] 

±Mbfe<i:e>J&ECCtlIli&S:fi;tfcDRAM*^ M;t«#l^ll2 5 3 9 9 5 0 
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m^lt<^m^l 0-3 2 64 9 l-^^micm^-^t^X^^^o I^DRAMI*, 
^ ^/-^X (Rambus) -DRAM(D^^iSi/'^^V h AfHiJM^lZMJ^ b tc^M^^M b 

[0 0 0 7] 

L J: -5 f 

*-f, #g^ll2 5 3 9 9 5 0#-eii, 1 2 8 + 9 If h^^^COS RAM$::fr 

-^S:M*^mbfe=g^ (T/U^'ai^y^mf^^lC) IC. ^ ^ U 'fe;i/lc||^iitf J: e> tc 
bTVNSCDT', SDRAM<^»#at*^«rf^cfTlC5^4^^^^^mb^f^Srl9:i'J^<T 
li^^j^VNo S DRAM(Z)«^3^^^1&f^l±, «^3i^>=lV> FilT^- 

^^t>*YrFl/X $:[Bl^{C-fe^y ht-tili^T-e, ±fHyy>'x^y 

feSl^^i3-b--f ^;^M4xt?7^-^§:-l2>y h b^t-ttil*^ e33&VN<Z)T% Kff^A^^T 

^m^^'^^MlL OTV^S(DT^ S DRAM(Z)M*&S:^Mt-§:i^*'^T'#^VAo 
[0 0 0 8] 

r^Jcic, 0-3 2 6 4 9 7#<aj^7?ii, f^^v hAm:^jM*&lc^i^i:ufe 

«fiK$:^bTV^^(D-^;V^°>!^-/ h t"* - ^ ffl V ^ j5c l^t tlli -f , S DRAMilttS 
2^«fig*'5M^oTV^S(Z)T% _hSH#fFlg2 5 3 9 9 5 0 i: IrI^IC S D R AM{C 



4 
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• * • 

[0 0 0 9] 

So 

[0 0 10] 

/^Vr^ hMJ^^c?t^bT«^iia^fe-5v^^iM*mL/t-s±sa'»lgtf^y h^tj^ 
. jiiB^^y r w-f ®±is%«iiis&icj:s±ta^mi^^y h(DKnmmRxj^±UE 

[0 0 11] 
[0 0 12] 

t.r=.. m^msmm<Dmmit. M*«ixii2iB«co^#^sa'iiis«fC'^u, 



5 
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[0013] 

^m:^j -r -5 M y fxiEim^ i: *^ b $ n s 3 5: i: b T V ^ ^ o 

[0 0 14] 

^ $ tl <& # ^ i: b T V > -5 

[0 0 15] 

±mm.^mmit. mm^fv h(D±mmm\:^y h&u^^mtf^y h®±tBA'j7=-'< \^ 

n - ^5f i: j: y tis 3 i: LT v^So 

[0 0 16] 
[0 0 17] 
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• * • 

om 1 mmm 

ML/T, z<Dm(D^mmimmmiz'::>^^xwim-ts. 

BANKS) {C^S-fJ S 4X T# ^ tf h (INFORMATION-BITS) M^l? 2 jSltJ^A U tf 

(PARITY-BITS) mm3 ^mhmm<D^'^v±)ii)^^mm^ti^:f^'^vri' 

>r (MEMORY ARRAY) 1 AiHtlT''- ^ ^^^4: SrilCT Affi^S tlS 1 6 If h 
(DmWL\^v h^^^ 8 hlci>ilILTA:^Avy :7T 5 A, 5 B S::rr bT A:t;'t 
SA:^J>''?x^-r > 6 A. 6Bi:, :jI^U T U'-^ 1 Jb^ej^^^msti-S l 6 if 

#$gbf^y 8 tf^y h IC^^-^J bT ffiiJ A^o^^Ur l^-f 1 ^^^Se^ffi^ 

:/8A, 8Bi:, A:fj/N';^^-r>6 A, 6 B;Rt)Jm;fjA;?.^-r > 8 a, 8 b lets; 

lte>tlfeECCiai?&9 il$:#;^TV^So ^33> A^>^ (12,8) fg^#lCj3V>T, 
IJffiSli'lft^lf ^y Ml 2l±8tf^y h^-W^gtf^y hlC4tr^y h^A-U^^-f 

[0 0 18] 

ECCiaS^ett, =^i*i-SJ:e)lC^;^.h«#TB UCj:»;M^StlT«#Vf^y 
htcM/JSOfcA-UT^-f ^y h§:^#ffi:dt-Sifg:#>fbiai^i 1 i:. T^XhM^TB 
2 tC J: U $(1^$ tlT^f \£y h ^(D^^-ttltf^^ U ^^-tm U fefi^til'fi-t 

$:m;^jf -5=®#tiiii5&i 2i:, mjj^m^mm^^AtfVxmjjify h^^mmti 

^-5MUfTiE[aB& (ERROR CORRECTOR) 1 3 il ^^ilifeS tlSo ECCtaiS&9li 
^^UTW-f 1 i:l^-<'5^##:5^^yy±iC?^^$4xT, v^t>^^^SOn Chip 

[0019] 

;A^UTb-r 1 lCli-?-*l€tl':'- K^=l-3f (WORD DECODER) 14, 
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t • t 

-fe>>^r>V (SENSE AMP) 1 5. AiiymtJ^-h (I/O GATE) 1 eAX:^ij^ 
Ix'T =1 - ^* (COLUMN DECODER) 1 7 ^\ $ IC l±W# h & S V^ U 5^ fcf 

^g|5A^e>-etl^tir KU':^ (ADDRESS) M-t. (RAS;ROW ADDRESS S 

TROBE) (CAS;COLUMN ADDRESS STROBE) h^T^^-::^;!/ (WE 

; WRITE ENABLE) >ft#, ^ D ^ (CLE; CLOCK) M-t:5:t>*^ -f )\^ (CK 

E; CLOCK ENABLE) m#^A^A:*J$ tl-S^^^, E C Ctai& 9 ^-etl^tl-T"^ hM# 
TB 1~TB 3 $:ffi:*;-r-5n"T> Kt^H-^ (COMMAND DECODER) 1 8;b^|S:^^e> 

[0 0 2 0] 

i5>Clc, S2S:#MLT, Zl®M®^#^fHl»^S©A ^ > ^ (12.8) n^KM 

/3;b^Eccimii^9CD^f-^'fbia8&i i ©^figtcovAT^^f #'fi:iiiB& i i 

li, 2o<Z)A;d/'^'X^-r:^ 6 A, 6 B:ft>?)^tl-rtl8 fcf^y h<Z)'ft#bf^y hD 0~ 
D 1 f)'^\t5'^t\.^2;iO\zWtnibnX. hfS-^TB 1 ^'^^Dx. ^ tlS 4 T > 
F (AND) 1 A~2 1 Di:, 1 0 M®g^^tfi61»ilSfO (EOR;EXCLUSIVE-OR) 

I1IB&2 2 A'~2 2 J hA^, ®2JC:^'ri:e)^g§^i:5fc'S J:e)lCg?MStlfe^>> K 

n-A^yy- (syndrome-tree) 2 o ic j: y«|^^$4xTv>s„ r(D^f#>fi:tii8& 1 

A*$4xfe8 l^^^y h(D«#tf^y hD 0~D 7(D|:^^IC^S:CT, ECCI1IS& 
1 l*^m^<5QmyfIiE$:=rf e)ri:*'JT^-5J:e)5&4 If^y hcDAUx-f tf^y hP 0 
~P 3 S:?il^LTffiiJf S J:e)^C=||^$tlTV^S„ :g-fg=#^biaiS& 1 l>{)^?3m:^JS 
tlfc4 tf^y hx 2 = 8 l^^y h(5DAU'7^>r tr>y Mi, ^>fhA»y7T (WB; WRITE B 
UFFER) 1 0 AMK±/^i:}^- h 1 6 ^ithX :^^'} r V ^ KDAVv^^ \^ 
^y hMi|!c3{c«#ji*4x^o EI2{c^vnT, ±|g(c^bfe^^^f^JGli, h 
M-^TB 1 =L(LOW) l//<;i/{C|g^$tl3ti:^lC, T^lC^bfef^^il^&S J:^ 

[0 0 2 1] 

®3?:#MbT, ^(Z)M®^#^IB«^«(D/N^ (12,8) ^-^IC^ 
f5bfeECCiaji^9(3[)^#|lfJif&l 2(Z)«fi&^CoV^Tm^t-So ^^-^M 1 2 li, 
Kn-A-y U-2 4 i:, 7^11-^2 5 iltCj; ^J«^$tlTV^S„ 2/>Kn- 



ffi|E# 2003-3047963 



#2002—203334 

A^y';-2 4it. Kil/^ti^'- h 1 6:^^ej;i>r >T>^1 9 A^:^LTfB^^ffi 

6lf^y h^-lf^tf^y hi^^j^^mijA^^^-f > 8 A, 8 B lC5>ilI 
ntz.^\^v hDO — D 7 i:, K±/miJ^- V i 6:6^^^>r>r> 

^1 9 B &:^LT^*tffi$tife 8 If h®AU7^>f tf^y h^^#ffi;dAX^>r > 8 
A, 8 B\Z^m\^X^ts-^nt=.A\£^y h(Z)/tU7^-< tf^y hP O — P 3 il^ffl 2 
tf^y h(5D^*^mtM^ (U-Ft-*-^) t)^Ai:}^n^ 1 2M(^EOR2 3 A- 2 

^:yU-24li> 1 2 tf ^y hCDp^^lC^StJT, 4 If »y h®'>> Kn-AS 0~S 3 
?: ffi f -5 J; tc «^ $ ti T V ^ s „ 

[0 0 2 2] 

7^zi--^*2 5 ii> 4 if^y Kn-AS 0 — 83 i!3^X:h^nxm 3 izm-t 

J:e)J&BB^^'fc-5J:eHC@^MStl7^ 1 2M®:^> K (NAND) I1IS&2 6 A~2 6 L 
il, -r^^ Kiaii!&2 6 A'-'2 6 L<Dtii,i]fi^^t\,^n—:B(DAi]t.hXM:^^t\'^t 
H^K^y^ h#-^TB 2f)m:fS<^A±!t hXM^^nX l 2 tf^y 
mM-^ (ITiET^-^) CO~C 1 1 1 2M<Z)T> FI1I12&2 7 A~2 7 

Lilicj: UHfifeStiTVASe z:ziT% my^feSlf ^y h«H (High) l//<;i/*^m 

[0 0 2 3] 

rj^cic, |gf4$:#mbT> r®M(Z)^##^iai«^S(DA^>^* (12,8) ^f#icM 

i^;bfeEcciai^9<Dm*;fTiEiai^i 3(Dmmiz'D\,^xmmt^o m^jmiEm^ 

13it. -etl^tll 2tf^y hCDM^J^ffibM-^DO-D?, P 0 ~ P 3 ;S:tJf 1 2 If 
V h®mU^e^mfg#C 0~C 1 1 *^A:d$tL^ 1 2mO)EO R 2 8 A— 2 8 
Li:, EOR2 8A~2 8D, 2 8 H~ 2 8 L (^)ffl;fj*'^An;l b tlS i: il =fo (Ct^-;^ 
FM-^TB 3 7!)^Jn;te>tlS 8Ma):^^^V^2 9 A-- 2 QHt. >f 3 0 

K^^jm^^nX. m»;fTiEm®^^mL^-^ («#tf^yF) D0~D7S:ffi 
:tr -5 J: e) J C ^ ^ 3 ti T V N ^ o 
[0 0 2 4] 
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• • • 

Stlfel 6tf^y htt^'^rStf^y h D 0 '-'D 7 JC:$^S!I$ tlT> KiJ^"^ 

>y7T5A, 5 B $::fM/TAiJ/'^":^^-f > 6 A, 6 B (D^f #^l:taii!| 1 1 iCitl;^ 
tl-So -eUT. Zl(3[)^#fbiaii!&l llciU, S if h(D«#lf hD 0~D Vtc 
^bT4 If V<DA^)7-^ "dv h P O-P 3 ^'^^t^ms^JS tlT, ft8 e^y h®/N' 
UT^-f tf^y h*^^>f VJ^vVr 1 0 AS.t?A:d/ffi:d'?f- M 6 S::/M.T^^U 
r l/-f 1 cD^N-'jT^-f tf hfMS IWIillCbT, #8tr^yMC:9' 

^y h D 0~D 7 jb^i: tj{cin;^^tiTft l 6 \£v h i:$tiT, 

V)^v'7 7 1 0 -Q-BLtSKti/^il^f-' h 1 6 S::fM.T^^U T l/'-T 1 ©W^Btf ^y 

hMJ|!c2lC||^jitti'5o 
[0 0 2 5] 

(2) T l^-r 1 (0'»#tf ^y hMJ|!c2*^^AiJ/m;tr>f- h 1 
yyyzfl 9 A ^/rbT^i^m^ tlfc l 6 tf^y hODW#bf ^y hliSZ>*8 if ^y hD 
O'-D 7lC:9'i3Sti'5i:ii%lc, /n'U-t^-t If ^y hMJ|Jc3 A^e>A:^/m:^^^- b i 
6;5:tJJ^-f >T>^1 9 B $::;M.T^i5>ffi^tife8 If ^y hcDA-UT^-T if ^y M±S 
t>M If >y h P O-P 3 lC:$3^#J$tl, 1 2 If ^y hD 0~D 7, P0-'P3(Z)U-F 
f'-^i:LTmi;>'^^^^>8 A, 8 B(D=a#lHlS&l 2 lCilD;te3tlSo -eUT, 

1 2 JC<k »J, 1 2lf^y ht^I(DV^i•^l*'^M^J;^)^S:at-r^^J^S^ffiM 
-^C O—C 1 1 S:m:d'r'5o 1 2 If ^y htficDMy^feSif ^y hliHl//^ 

[0 0 2 6] 

(3) 1 2lf^y h<Z)^y^e^m«-^ (ITiE-T^-^f) CO-C 1 Ui, 1 2 if 
^y h(DM*^ffiL>g# (U-Ff"-^) D0~D7, P 0 - P 3 i: i: felCM U ITiE 
mg&i 3 icitJx-ejtvT, Myjb'^fe'S^-^lciiH u/<;i/(c^oTv\S^(?)if ^y h & 

RW.^ti^^^^t.\zii^)tsiEmm^^m\^x. s if ^y h<DM^^mLfg-^D o-- 

D7S:m:d-r'5. 3©i§*^mL#-^D0~D7lim:^;>''«^y:7T 7 A, 7B$:/r-L 
TAffi:df'-^>'>'^4 Icm^^J^tlT, 6 tf^y h<7)'»#lf ^y hlcMStlfe^ 



1 0 
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[0 0 2 7] 

t=.^^iz^^^'^ty9izmm^ti^mm<D^-^vyuyt/zLm-^zf,tti^^. -r 
±(Dni^-) tt'^mmLr:im'^izn^jtt>n^%Mnm(Dr:Lmzmn^n^. zitiic 

(D^^y^yZfXu ECCm^9iZ^^mViSiE^m^W±Lt:L'^mV/^Vv^^ \fy 
> Sr-^iibfe^lf ^y h<3DF BM (Fail Bit Map; 7i-f ;i/tf >y h V^y y) Sr^#^ 

So 

(1) 0 3 1 2 {Cfei-t-5>7^X hm#TB 2 l/^;i/fC|g^ 
ECCIlIli^9<Dm»;iTiE^a$:^0je?;lC'f?iLaii:-5o rtitcj:^. ^^-^lUi^ 1 2 

*^^©Myfig^ffi#-^co~c 1 ^ytiiE^«*^igJ6$nstff«)7=-^ 
x{cM/;&L/T 2ri?:7c^^3ti, (PASS)L;tif>y ^^±M;t^iev^,^,-e^^$ 

<fce)^2?i?:5=c^^3tlfcF BM^m^^SZlillCj: U / ITiE^aitffCD^mi^ 

^y h<Dm^^m^^t.it)^X^^o 
[0 0 2 8] 

(2) r^^lC, ®2~EI4 iCfelt-SCJDT^X hM#TB 1, T B 2 jJttJ^T B 3 S: H 



1 1 
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T^^Ji^^^fe■5V^^±M^5lffib$tlS;^)^ tf hD4~D ? tt^TL ill's 
„ ^fe, ^ODt^ifc^^tC/^SCJT^-r hA^y -77 1 0 A. 1 0 B feS VN^i;* W > T 
>^19A. 1 9 B ^r^^^S'ffi'fbbT, mSI<Z)7'-^ - ^tC^Ssf-f-'S ^ T > ^ 

[0 0 2 9] 

Sr^mbT, ECCtlIB&9 tcj:§^S[^ (fXiE) ^rH^t" S ^tibtc, &.r(D7.y^y 
-^^^ ^yiIiE^S^^TJfeofe^[/^ffi<Z)AU^-i' tf ^y h &-^«?)feF BM$:3i#t-S 

(1) ««f«ELfeiimi*f^-2?> mm.'dvVW^i\zn\^xxiy^ (LONG) 

U 7 l/>y >>^KIi^$:IIJ6bT, F B M $:m#-r-5o Z.O^Xiy ^H^-X^) -7 \y V 1^ 

(2) S3 (3D=g#[lIS& 1 2 tCSlt-5 7=-X hM#TB 2 5: L l//^;i/tC^^ b fc^^ 
ffi-e, A'J5^>f tf^y hfl^3 {C>ttLTD>^*4<-XU 7 U^y ^n.^Ji^$:||ML/T 

[0 0 3 0] 

r^^J^^^^JlBti^SJCcfctlli, 1 6lf^y hcZ)^^-?^-^?: 8 tf^y h IC:^^^ 
LTA^^^* (12.8) 2o#g«LTV^S(DT% DQMfCjiU, */h8tf>y 

h(Z)$^i2.«*^;&'^nrig^:t«b, W^tf^y 8 if ^y h {C«Ix., U tf ^y h ^ 

[0 0 3 1] 

om2^ifeM 

0 5l±, zi(3D|S^(3Dl|2^i6MT'fe-5^^#:|S1»^S®«^^$:^-t®. SI 6:5: 
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3 1 A. 3 1Bi:, UT WrY 1 *^e>gB^^m$*lS 8 tf-/ h©A°U7^-f tr^y b 
$:#>^4 If h{C43-#JL/Tffii;t* '5ffii;A>^^-f >3 2 A, 3 2 B Htl^^m-^tl 
TV\^o |gl^S6M(Z)J;e)(CECC|lIS&9 {C;{fnx.^tl^7^X bM#TB 1 

[0 0 3 2] 

r^kfc, me^^mvx. ^(Dm<D^mmi'mmm.(Dns.y'^ (12,8) ig^-^tc^ 

li, 2oODA:d/1^^>r > 6 A. 6 B*>e>^tl^tl8 If >y h<Z)#^e^y hD 0~ 
D 7^t)fL l//<;i/(0)>&^Ai;$tl'5 1 2M®EOR3 4 A— 3 4 L}&^ 0 6 IC:^ 

iff -^-fbiai^ 1 1 li. A:^$tife8tf^y h(Z)#fghf^y hD0~D 7®W^lc/:e;CT 
, ECCiai^l 1 A^m^<SDmyrriE$:^Te)Z:^;?)^-??^-5 j:e)^4 lf>y h^/N'U^ 
^ tf^y hP O-P 3 S:aWLTffiiJt--5 j;e>lC«^$tlTVN-So ^W^^tm^ 1 
1 ;0^e)m;t;$tife4 ^y h x 2 = 8 If ^y hc^/IU^^-f bf^y hli^ WB 1 0 AJStx:^ 
AtJ/^ti^- h 1 6 $::fMyT^^U T W-Y 1 (DAUt^^T tf ^y Sfl^S ic»^ii 

[0 0 3 3] 

r^lC. |g7S:#mLT, Zl<;)M(Z)^^^fHm^®©/N^>^ (12,8) ##{C^ 

^s;bfcEccias&9(D^#iiissi 2®«^^cov^T^0H-t^o m-^tas^i 2ii, 

S/> Fn-A^y U - 3 6 il, T^=i-^3 7 hlCj: U^^$4xTVN^„ e/>Kn- 
U-3 6li, Kti/mt!^- M 6*^e>:?l-r>T>yl 9 A LTis^m 



mil4t 2003-3047963 



#2 002 — 203334 

^titc 1 6 tf>y h(DW#tf h A;^^-r > 3 1 A$>SV>li3 1 B JC^#J 
LTffi:d$ti;t 8 if^y h(Dmm^^y hDO~D 7 i:, AijymiJ^'- h 1 6*^P> 
>T>^1 9 B S:/M/T^«^m$tlfe 8 If ^y h^/N'UT^W If ^y ^*^#m;^;>'^' 
yt,^>(ys 2 A&svNiis 2 B jc^#JbTmij;Sti^c4 tf^y try h 

P O-P 3 ^(Dit 1 2 If y (U - Ft"-^) A^A:^J$tiS 1 2 

M(5DEOR3 5 A~3 5 L m 7 iC^f J: e) ^TOil^-S i IC^^StlT V^ 

So z:(3D>>> Kn-A^y y - 3 6 li, i 2 if ^ h^p^^ic^SDT, 4ifyh®^> 

> Kn-AS 0~S 3 J:e)^C^^K3tlTV^S„ 
[0 0 3 4] 

^11-^3 7tt, 4lfyh(7)i/>Fn-AS0~S3 *^Ai7$4^T|lI7 (C^-^ 
j:e)>fcM^i:^-S<fce)lC^^$tl7^8M«)NANDiaS^3 8A~3 SHiJ^^m^ 
StlTVNSo r(3D7'ii-^3 7li, 8 If y h®My^«1^m#-^ (ITiET^-^) 

c o~c 7 $:m;^7-t-5 J;e»ic«^$tiTv%Sa ©fesif y M*H u 

ECCIlIji^9CDM»JrriEllIiS&lCoVATli, H ll^JfeM®® 4 U ITiE 
[0 0 3 5] 

z:(Dm(D^mii^mmmmiz^tnt. i e if ^ hcow^^^-^t s: s if ^ hiz^m 

LXJ\^yf^ (12,8) if^#S: 2o^f«bTV^S(Z)T^ H miiMi:»SH#lci&'f^ 
-ft: t--5> 3^1*^1?^ -So 

[0 0 3 6] 

omsmmm 

J&Si:Z15li, 1 6tf>y h^fig(DSDRAMtCA^>^* (21,16) ^f#$:f&«-r 



1 4 
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7.^^ yen. :*^uri/-r 1 7b^e>M*^m$n-s i etf^y h(omm\^^y h^m:h 
:2^y\^v^a--!ti8izmvf^nr:ir\^\y7.Ayyr (add buffer) 4 o i: 

, WB 1 0 AS-U^MA 1 9 Bi:(Z)imiCWB/MA7'=r-^4 l*'5^l:fe>4xT. ^'N' 
[0 0 3 7] 

r(DM(5D^#^fH'iS^Stt, 1 6tf^y h(D7^-^S:^T'»fgtf'y h^LTiE^ 
[0 0 3 8] 

:i(Dmo)i^mmi'm'&W:izj:tnt. /\^yif (21,16) w^^^ml. leif 

^y h®,^T'^^Ji:^So 
[0 0 3 9] 

EI9 li, z:®5§^<35l|4||MMT'S>S^#<z|sia'^^acD«fi&S:^t-gIT'feSc 



1 5 
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1 6 fcf^y hm^OSDRAMiZJ\S,yif (22,16) W^^1^W.-t 

5= l|3||J6Mfc^l:rSA^ (21,16) ^#lii tf^y hx^-fTiE^f#-efe 
a*"?, Z1®M(39A^>^ (22,16) 1 fcT^y hx^-fTiE2 tf^y hx^-^ 

tti^^# (Single Error Correcting and Double Error Detect ing;SEC/DED) iltSt 

[0 0 4 0] 

z.(Dm(D^mi^mmmmzj^nit. n^y^ (22,16) ##&^^L/, 1 eif 

T^-tl§?:^fi^bTv^-g>(DT% mailMtcibieUT, /^^V ^-f h ^MWiz 
[0 0 4 1 ] 

MJ&'St'^tt, 3 2 If ^y h«^(?)S DRAMfC/N^ >^ (38,32) W^^mm 

z:(DMciD^#^^s:fH'IS^*^i. Hi oic^-ra;e)ic, as ic^L/fell4^S6Mi: 
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^2 002—203334 

M^^i:b^v^Mil^oTv^s„ ZKDMT'li, x 3 2 a<DMI&tc*fj;er>L/T J3 U> mm. 
tf^y MC^f -SAU^-f tf^y h5()'^^i>J&<^oTVAS<, Z1(Z)M«)>'^^ >^ (38,32 

[0 0 4 2] 

ZKJD'g'lJ^^^^SH'li^MtC J;m^> /N^^^* (38.32) W^^mmh. 3 2 If 
r ^JC<k y A°U5^>f tf ^y h ^*pi3^<X^S(DX. BUt":* U ^y h(Dj^.xm^iil^ 

-So 

[0 0 4 3] 

3 2 fcf ^y h«^(3D S D R AMIC/N^ (40,32) 

c:<Z)M<55^#<4cfB'li:iS«li, 3 2 tf ^y $:^T«#lf >y h LT^Ex. 

h S: 2 If^y h#< LT 8 tf^y h f -5 JC J: J-^V'r-f l>M<C>r KU^ 
^jr (40,32) tf^y hX^-fTiE2 If ^y hX^-^mfff# (SEC/DED) i:^o 

[0 0 4 4] 

r(DM(Z)^S^f2'^3S«{Cj:tlli, (40,32) ^-^^rf^^L, 3 2 bf 

^y h^T'-^Sr^TWfglf ^y hi:bTJE^T, Slf^y hcDAUT^-T tf^y h^*n;i 
xm^Wi^%WL\^X\^^(r>x. %^%mm\:.)icM\^X. /N°U5^-f If >y hM®T K 
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#2 002 — 203334 

[0 0 4 5] 

(1) ^jyiy^yiy^mm^'^^O^M^X^&^^G Cms U > K)*^ e>lit& 5 
I2nis (ai^-^iiu&o. oi%&.r) *-eMiR-rszii:*'^Hrigi:^ V. 
U ir ;i/ {c ^3 - ^ US 1 *&<B^-r S zi ^ S o 

(3) hx^-^$:lilS3li&je^±|pI±$-B:SZlii7b^-e^S (x^.-^A^BSO. 

0 0 1 %®:^-^) o 
[0 0 4 6] 

(1) Z1(3!)^^0D^^#«, |§^Lfe3i<-XUy ^^y^>3.;f^^cov^T, J^5S 

^\Z\t. X9 -^5:11^0. OOSo/o—O. 0 1 %a)|ga{C^^f tl«J: <. 
X ^ - ^ icii M :^ J& S 1* -5 r ^ * !1 0^ L o 

IC, (PAUSE-TIME) (afD i:ma-7x>r;i/t:'^y hiltCCUMULATIVE FA 

IL-BITS#) (MiW() ilCDgg^-e^^tl-So Ji<-X^r^li, ^^'Jir;HC7'-^ S: 
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[0 0 4 7] 

0. 1 %$:d^5?)-5)Sv^:$3^^T'feSffl^^^cD3}<-XU i/n.?^*>^lfti:0'^ ( 

0%i:t-€>i:> ^^A2\ZiBn^'r-}y\^v V (Tail-Bits;^*,zil$tlfc:'^y h) 
(©iJtliU&O. 0 1 %(D?|^T'#^ELTV^So ^^ffiBli, 4)-^ A 2 IC It S 

WORST) ^-^ (MEAN) ttTO$:^bTV^^. i^T?, jK-XU 

A 2 $:tIiE*f^lC^.S' J: e) lCt--5o 
[0 0 4 8] 

"Tie, J -'^)\y^MAl(Dm\-i.m.tS^'^^'oX. ^t.r(Stl^^^A2 (A%h, B^± 
-;i/tf hiiiElJtil, ^CDiE^i^^moli^^^lCJ: ® 1 4JC^t-<l:e)JC, 

-e-CD^*> ei!tl«jODiiMT'fetlii, »7-X h(Z)^jt:l*-&VxifV>2^mS^12® 

[0 0 4 9] 

Shallow Groove Isolation;SGI) 5 1 "e^^^lt^ tlfe P"MS^ 5 2 IC— ^(Z) 

N+MMl|!c53, 54*^?^fi^$tl, »P^,iei^M5 ScfifCttCf- Fll (WL) 56 
3b^?^^$tlTV^^3 ^fe, -;^(DN'^MfM5 3 (Clilf (B L) 5 7 

M^ti-S-:^^ ftB:;?®N"^itfMJ^5 4 icii^Mn^^^j' h (sn) 5 8S:/m^t 
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5 9 7b^?^^K$4^TV^-5„ (CS) 5 9 tt, TgP«®6 0A 

±mnm iPLT) eoct. m«M6oa. 6ocmizmn^nr=.^Mm 

[0 0 5 0] 

4 h««5 2 h<35PN®'^*'553^A>f TJ^Stl-Sil, ^« 5 2fiIlC^^M5 0 

[0 0 5 1] 

5 8lcW^1-S^S.M5 OttJ{cg?^U-iJ'm?(S$:ii^$-&S^'M^^R6 (N^^v 

[0 0 5 2] 

;«>^^^*^lc^ofe3i:T% S^M*<o«:^«# (Emax) liiSTb, $?>(c^^ 



2 0 



ffi|iE# 2003-3047963 



iRf2 002 — 203334 

tlSo m^V-'^mmt.TAT (Trap Assist Tunneling) i:^<-®:b 

, Ijocexp (Emax) m^^m^^BXlt (Emax) *^<g^$tlTV> 

[0 0 5 3] 

(U 7l/^yi/a.M*&$:^JS.i-^igaT'fetlli) , ECCiaS^(OSTiElgi7li*S0 
. 0 1 %gM(3!):ii^-^lC^^S:T*$ti«J:V>rillC5S:'5o mmiCtt, T^T®-?^ 
-;i/tf^y hf5[$:fTiE-r<5igMlli^<. Ji<-Xm^;KIS[^^*^?>»&^^® 0. 0 0 

[0 0 5 4] 

J;dtCM^®BCH (Base-Chaudhuri Hocquengham) V^^#MfTiE:^)^ 
igMlil^S^b^ A^>^^f#lCit/^T0i^Mm*'5*&®IS:T':^#<J&y. DRAM 
(3D]l^j$l&f^S:m^e)%(5Dtc^oTb*e>o ^f#:S?:M< bTV^^•^^^, ITiElgiJ^S: 
±tf^ti-5>*^> ^t#:R;^)'^*M(7)/^^ (7,4) m^X%. M^S^Ttg^^^^-^ 
^i-&v^-l£v^O. 0l5%@M"r'^So MSJC 3c^)^^ SriiM L. T =b, =foii%i:U 
7 zt^^& $ :^ VMJ 7 1/ rL^ffiT' li, i^^5l5(Z) U 7 1/ >y i/ a.M»5lC 



a5liE# 2003-3047963 



#2002—203334 

I at • 

« « 

[0 0 5 5] 

/\^yifm^<Dm^^mPLr=.m^. ORAM-eii-W^lf hli2" [bits] 

>flf^yh^li (N+1) [bits] J^A±i:^-5o J^HlCtt, x^-^O. 0 0 5% 
i;A±izMl^t:^^nitJ;:\>^(DV. ^©ITiEtg;^® ^f-^«7 0 [bits] M 

72,64) W-^ (SEC+DED) f)^m^^^±mztSst^o 
[0 0 5 6] 

y >^^i:<fc <— ^-tSo 6 4MbS D RAM(Z)^'^^COV^T^f#:Ri:ft-^MW{C 

4 k [bits] {C;S<i:oT%, 4aiTiE-rtlli5tf^y h^m®m^5S^lilJe^T 
[0 0 5 7] 

A^>^* (i,k) m^^mmvr:Lm^> ^=EvmAmii-t^iL. n^m(Dm 

ttM/K, 1 t:^^y h^^^jt^ff^M^iaii. MXl/KX [err] (Ji^-^ 
) i:;&S„ z:^T% l tf ^y h^m?:i^o^f #Ml^{ciTfelc^mif >y h A^m^-TS 

l±, ©Etci fcf^y #M<?)^m-eS(Io feM, Ix [e 

rr] ilJ&So ZirX', U 7 l/^y ^>n.JiSg5 1 2 m s (oi^-^O. 0 0 1%) 
, (12,8) il^^tLht=.m^. ^CD^lil 2 Oppmii^So ^^#^15:7 2 

^•e«<LT=b, 7 2 0ppini:^U, V7 hx^-^(D^^^$: 3t&J[J^±<£^T' 
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^SZ:i:*'!^*^-5o 0 2 Ht. -Mil 6 4MbDRAMlC/N^ >y (12.8) W 
[0 0 5 8] 

^jSt.zf3 2tf>y bmm(DDRAMizmmi^r=.mxMmvr=.ttK ziticR5^-r4 

[0 0 5 9] 

^mm^^ Eccm^ii^mx.^(DX\ ^ ^ u r w>f ®%;Ria5^ic ^y 
N (DKMmm&x:^ e c c mg&^yN ^ > iz^^m*) txiE^a $:#m «rtg 

hS:^?fr^^<^^^LT. jK-XU 7 1/ ^y S/rL||:tjjeA±lc U ^y i/ouMil&ftM 

[01] 

[1112] 



2 3 
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#2 002 — 203334 

■ f 

[0 3] 
[®4] 
[0 5] 
[0 6] 
[07] 
[0 8] 
[09] 
[010] 

[011] 

r ® i§ 0^ CD n 6 iijgM T iB'iftiSfi <o «^ 2: ^ -r 0 -e ^ s o 

[012] 
[013] 

l^>t<-XM«;Silc^^^^^i-0T'&s 

[014] 

[015] 
[01 6] 
[017] 
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mi 8] 

cmi 9] 
mz 0] 

[02 1] 

1 ;>l^UTl/-f 

2 

5 A, 5B Kfj^^vyy 

6 A, 6B A;^/'?X^>r> 

7 A, 7B \^i^?tvyr 

8A. 8B, 3 1 A, 3 1 B, 3 2 A, 32B ffi:^;/''?X^>r > 

9 .ECCtaJI 

10 A. lOB ^-fhA^y^T (WB) 

1 1 n^itmm 

1 2 «#iag& 

13 myfTiEiaii& 

14 rj-FT'n-^ 

1 5 -fe>;?.r>>'" 
1 6 Kti/m±^- V 
1 7 ij'yh.^n-^ 

1 8 nv> Kf^n-^ 
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1 9 A, 19B ^^(yryzf (MA) 

2 0, 2 4, 3 3, 3 6 2/>Kn-A^yU- 
21A'-21D, 27A~27L T>FiaS&(AND) 
22A'~22J, 23A~23L, 28A~28L, 34A~34L, 35 

■ 3 5 L Mmmwsmmm^ ( e o r) 

2 5 ^n-^ 

26A'-26L, 38A~38H FiaiSI (N AN D) 

29A'-29H :^>f*y^ 

3 0 'OA-'St 

3 7 •T^-S^ 

4 0 T Fl/:^/^^y :7T 

4 1 WB/MA^n-^ 
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[01] 



0® 




1 
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[132] 




DO Dl D2 D3 D4 D5 D6 D7 




© AND 
e EOR 



2 
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[BIS] 



10011011 1000 

11000110 0100 

01101001 0010 

00110111 0001 



) 



12 



DO Dl D2 D3 D4 D5 D6 D7 PO PI P2 P3 




24-^ 
e EOR 



ClOCU 



27H 1 27X 



7C 27E 27G 271 27K 
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[BI4] 




DO Dl D2 D3 D4 D5 D6 D7 



2003-3047963 



[0 5] 



002 — 203334 



C/3 
CO 

a ^ in ^ B 
< S u ^ u u 
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< 1 • 



[0 6] 



( 



10011011 \ 

>f- td-^:Kit - 1 11000110 I 
^^fT^ljG-l 01101001 J 

00110111 >/ 



11 



DO Dl D2 D3 D4 D5 D6 D7 0 0 0 0 



e EOR 




PO PI P2 P3 
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[H7] 



:nm H = 



(10011011 iooo\ 
11000110 0100 I 
01101001 0010 I 
00110111 oooiy 



12 



DO Dl D2 D3 D4 D5 D6 D7 PO PI P2 P3 



e EOR 




^19 



CO CI C2 C3/C4 C5 
38C 38E 



C6 C7 
38F 
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[010] 
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[HI 1] 




1 1 



2003-3047963 



#2 002 — 203334 



mi 2] 



@Ta=85[t:] VCC=3.6[V] 



I 



^3 




0.15% 



0.1 
WORST 



MEAN 
PAUSE-TIME [sec] 



MElAN 



1 2 
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[H 1 3] 

@Ta=85[t:] VCC=3.6[V] 
99.999 1 ' ' ' 




PAUSE-TIME [sec] 



1 3 
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[014] 




PAUSE-TIME [sec] 



2003-3047963 



#2002—203334 

[® 1 5] 




1 5 
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I I 

CEIi 6] 



57i 



BL j 
BLB 

59^ 

56^ 



Cs 



"I 

PLT 
(VPLT) 



SN|-H<1— P-SUB 
(VBB) 



59 




1a 



SA 



WL 



WD 
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1 7] 




mi 8] 



1 



0.1 



0.01 

GO 
E- 

0.001 

-< 



IE-4 



P- 















! \ A 

















0.001 0.01 



0.1 
0.064 

WORST [sec] 



10 



2003-304796, 3 
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1 9] 




1 8 
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2 0] 



a 



G 

m 

1^ 



64Mb SDRAM 



@BER=0 .01%(64kRAM) 




10ir-/h-e 



9 10 11 12 



lW-^m^rc^(7)7i^—^yfBi\^^^y [bits/word] 



mz 1] 



4v 



8! 



8M 
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I I 

mm] 

1 6 tf^y h«^t£(Z)S DRAM*^P>^^J, h^g-^TB 1 ^CJ: UMW^tlT-W^ 

mmm] m 1 2 
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m m A m m m m 



ilES(I## [500174247] 

l.^JI¥H0 2000^ 7^120 

CMS a] ^mm^ 
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